Lack of evidence for the involvement of the phosphoinositide 3-kinase/Akt pathway in the activation of hypoxia-inducible factors by low oxygen tension.
Hypoxia-inducible factors (HIF) belong to an evolutionary conserved family of transcription factors, the activity of which is tightly regulated by oxygen levels. We have recently demonstrated that hypoxia activates the phosphoinositide 3-kinase (PI3K)/Akt pathway in some cell types, and other works have suggested that this pathway is involved in the activation of HIF. In the present work we studied the role of this pathway in the induction of HIF by hypoxia. Under hypoxic conditions the PI3K/Akt pathway was activated in some (PC12 and HeLa) but not all cell types (HepG2) tested, whereas the HIF protein was induced by hypoxia in all cases. Kinetics analysis showed that, when observed, the activation of PI3K/Akt occurred after HIF induction. In addition, the chemical inhibition of PI3K had no significant effect on the induction of the HIF protein or its transcriptional activity but prevented Akt activation. Accordingly, transient overexpression of a dominant negative form of the regulatory subunit of PI3K in HEK293T cells did not interfere with the induction of the HIF-alpha protein by hypoxia or affect HIF-mediated transcription in any of the cell types tested. Moreover, forced activation of the PI3K/Akt pathway did not affect the transcriptional activity of HIF under normoxic or hypoxic conditions. Thus, our data suggest that the activation of PI3K/Akt by hypoxia is cell type-specific and, when observed, lies downstream of HIF activation or in a parallel pathway. Furthermore, the activity of the PI3K/Akt is not sufficient for the activation of HIF nor is it essential for its induction by hypoxia.